ABSTRACT
Introduction
emergency Departments (eDs) are primarily focused on trauma. However, self-referred out-of-hours patients present often with minor, non-urgent health problems that generally can be treated by a general practitioner (GP) or do not require treatment at all. 1, 2 Patients indicate that their main reasons for visiting an eD are their perceived need for diagnostic facilities and the conviction that a hospital specialist is best qualified to handle their problem. [3] [4] [5] moreover, at the eD, patients are more likely to receive diagnostic tests and have follow-up contacts. 1, 6 High rates of inappropriate eD users may lead to overcrowding, increased waiting times and rising costs. 7 in 2012, 44% of all eD patients in the Netherlands attended without being referred. 8 in case of an emergency, or if advanced diagnostics are needed, VOLUME 9 • NUMBER 3 • SEPTEMBER 2017 J OUrNal OF PrimarY HealtH Care 213 these patients made the right decision; however, the attendance was inappropriate in 20-60% of all eD patients [9] [10] [11] (Box 1).
Innovations in the organization of emergency health care
One means of tackling inappropriate attendance at emergency healthcare facilities is to employ a GP within the eD. Previous studies showed a significantly shorter length of stay, higher patient satisfaction and cost reductions in the new care setting. 5, [14] [15] [16] another option is intensified cooperation between out-of-hours GP services and eDs in so-called Urgent Care Collaborations (UCCs), an innovation that is increasingly found in The Netherlands. in UCCs, out-of-hours GP services and eDs share one entrance and patients are, based on a system of triage, allocated to either the on-call GP or the eD.
Costs
in the past, it has been estimated that in the Netherlands, cost prices per eD contact are, on average, €65 higher than for GP contacts (€125 compared to €60). 17 a cost analysis showed that the costs of self-referrers are three-fold higher in eDs compared to self-referrers in outof-hours GP services. 18 Van Uden et al. 19 studied the costs from an organizational perspective. They reported slightly higher costs per inhabitant related to the GP service and equal total costs for the eDs in the integrated model versus the separate model, despite decreased patient numbers. 19 to the best of our knowledge, no cost analysis on UCCs has been performed from a societal perspective. a previous study investigating the attendance per type of urgent care provider has shown that substantially fewer patients attend eDs during evening, night and weekend hours in UCCs than usual care where the out-of-hours GP services and the eDs work separately. 20 Study objective and hypothesis in the present study, which is part of a multi perspective study of cooperating emergency departments and GPs, 21 a cost analysis is performed to discover if costs from a societal perspective are different in the collaborative setting than in the situation in which eD and GP service work separately. Our hypothesis is that the costs are lower in UCCs because, compared to the usual care setting, substantially fewer patients attended eDs during evening, night and weekend hours.
Methods

Study design
This study follows a cross-sectional observational design comparing three UCC regions with three usual care regions where out-of-hours GP services and eDs work separately. all are located in the southern part of the Netherlands, resulting in a cost regression analysis. Emergency care in the Netherlands is mainly provided by emergency departments (EDs) and general practitioners (GPs). During out-of-hours care, GPs mostly collaborate in out-of-hours services: large on-call rotations in which they take care of each other's patients. In order to have access to hospital care, including EDs, patients are obliged to have a referral from an ambulant emergency service or GP, who functions as a gatekeeper. However, in practice, many patients attend the ED directly. Both GP and ED services are covered by obligatory health insurance. For hospital services (ie ED visits), there is a compulsory fee of at least €170 (at the moment of data collection). Prices of care pathways are determined by the national DTC system (DTC means the registered diagnosis and treatment combination). Out-of-hours GP services operate with one fixed budget, based on the catchment population, which is converted to a price per medical service (advice, consultation at care center, consultation at home). Since the 2006 Health Insurance Act, the Dutch healthcare system is based on a market of regulated competition. The prices for medical services are determined after negotiations between health insurance companies and care providers. As all citizens of the Netherlands are required to have health insurance coverage, every citizen pays for annual healthcare expenditures. The study was approached from a societal perspective, and therefore, national average negotiated prices per care unit were used. 
Settings: UCCs and usual care
The usual care group consisted of patients who attended a GP or an eD or both in which both parties worked separately but were located within 5 km of each other. in this setting, patients could decide to contact the out-of-hours GP service, resulting in medical advice about possible selfcare. it may also have led to a consultation at the GP practice or at the patient's home. if necessary, the GP referred patients to an eD. However, patients could also attend the eD directly. at the out-of-hours GP services participating in this study, triage was performed by a medical assistant using the Netherlands triage System (NtS) 22 or telephone advice System (taS). Within the eDs, triage was performed by a nurse, using the manchester triage System (mtS) or emergency Severity index (eSi). mtS and eSi are the most frequently implemented five-level triage systems in The Netherlands. 23 triage is used to assign a level of urgency: very urgent (U1) to non-urgent (U5).
The UCC group consisted of patients who attended a GP or eD in an UCC setting. The UCCs participating in this study were launched between December 2008 and march 2009. Within the UCCs, patients could not decide for themselves whether to contact a GP or eD as they shared a location, used joint triage and shared one, combined entrance. Based on a system of triage, patients were allocated to see either a GP or attend an eD, and were assigned a level of urgency. The triage of health problems presented by telephone was performed by a trained medical assistant. Health problems, presented on site, were triaged by a trained nurse. in both cases, the NtS 22 was used. after triage, GPs and eDs each had their own department. a patient's treatment was similar to care received within a usual care setting. The main difference between settings was how care was allocated.
The UCC and usual care regions are situated in rural as well as urban areas. taken together, they have comparable numbers of inhabitants (538,000 vs. 533,000).
Data
Data on the patient's gender and age were obtained from electronic medical records, together with their contact characteristics such as their care pathway, the number of contacts per episode, the time of check-in and discharge. Because cost prices can differ, as they are dependent on the outcome of negotiations with health insurance companies, average prices were used in this study. The average prices of the participating out-of-hours GP services were €85.85 for a GP consultation, €128.82 for a GP home visit and €25.00 for offering medical advice (by phone or at the desk) or triage when patients are directly referred to the eD. Hospital records were matched with national average prices per care product (a diagnosis and treatment combination) to determine eD prices.
Length of stay was defined as the moment of registration at the eD or out-of-hours GP service until the moment of discharge. The level of patient satisfaction with the organization was reported on a 0-10 scale (0 = poor; 10 = excellent), derived from the Consumer Quality index (CQi) 24 questionnaire. The mean evaluation score of the organization of the out-of-hours GP services and eD was calculated when a patient visited both the out-of-hours GP services and the eD in the usual care setting within one episode.
Statistical analyses
Data per contact was structured in episodes, using the criterion that a recurrent contact within 12 h belonged to the same episode. episodes that crossed both usual care and UCC settings were excluded (0.3%). in total, 107,420 episodes were included in this study. Continuous variables were summarized separately for usual care and for UCCs as means and standard deviations (SD). Numbers and percentages were used for categorical variables. a linear regression analysis was conducted in order to examine the relationships between settings (independent) and costs (dependent). We checked for possible effect modification by means of a forward selection procedure looking at the region of care location, the care provider (GP/eD) and the symptom/ disease cluster. We then paired the costs with the performance indicators, length of stay and level of patient satisfaction. to avoid the need to make assumptions about the shape of the distribution of the cost-effect pairs, a non-parametric bootstrap (resampling) method was performed. incremental cost-effectiveness ratios (iCers) were calculated by dividing the difference in costs by the difference in effects between the two settings. Bootstrapping with 5000 replications 25 was used to estimate uncertainty surrounding the iCers. in the first analysis of cost-effectiveness, 773 episodes were included by pairing the level of patient satisfaction and the total cost data. in the second analysis of cost-effectiveness, 53,289 episodes were included by pairing the length of stay and the total cost data. The bootstrapped costeffect pairs were plotted on cost-effectiveness planes (Ce planes).
The data were analysed using Stata 13 (StataCorp llC, College Station, tX, USa) and iBm SPSS Statistics 21.0 (iBm Corp., armonk, NY, USa). a two-tailed P-value of <0.05 was considered to be statistically significant.
Results
During the study period, 122,061 patients visited the eDs and out-of-hours GP services, of whom 63,441 visited the usual care setting and 58,620 the UCCs. table 1 shows the population and contact characteristics per episode of patients using UCCs and the usual care setting. There were no statistically significant differences between settings for gender or age. in UCCs, there were, on average, 8.7% more GP consultations at the care centre and 9.4% fewer eD treatments. also, a higher proportion of patients had more than one contact per episode in UCCs compared to the usual care setting. Finally, in the proportion of episodes per symptom per disease cluster, there were significant differences between both settings. 
Discussion
This study shows that, overall, the mean costs per episode in UCCs were higher than in the usual care setting. This contradicts the hypothesis. The expectation was that the difference in patient flow would lead to lower costs in UCCs compared to the usual care setting.
There are a few explanations for these findings. First, the costs of out-of-hours GP services were higher because in UCCs, relatively more patients received a GP consultation (€128.82) instead of medical advice per telephone (€25,00). Second, total costs were higher because of double eD and Costs table 2 presents the mean and total costs per episode in the UCCs and the usual care setting. The mean costs per episode were substantially higher in UCCs: €480 versus €392 respectively. mean DtC costs were almost twice as high in UCCs compared with the usual care setting: €2,701 versus €1,369 respectively. at out-of-hours GP services, there were 2.3% fewer episodes and 1.00% higher costs in UCCs compared to the outof-hours GP services in the usual care setting. Second, in eDs, there were 38.0% fewer episodes and 5.9% lower costs in UCCs compared to eDs in the usual care setting. Finally, in UCCs, there were 25.4% more episodes of patients who visited an eD after their visit to the out-of-hours GP service and 25.4% higher costs.
multiple linear regression analyses (table 3) show that the urgent care provider (GP or eD) and the symptom/disease cluster were strong predictors for the total costs, and that region was a stronger predictor than setting. The R 2 value GP costs in UCCs for self-referrers who attended the eD (costs per care product) directly after triage by the GP services (€25,00 for triage), and also because there were more patients who had contacted both a GP and eD physician within one episode in UCCs. an explanation for the latter is that the threshold to refer patients to an eD for a second opinion was probably lower for GPs working in UCCs. Third, the lower number of self-referrers to eDs may not have resulted in lower mean costs per episode because the less urgent cases, as well as patients with minor trauma, only represent a small proportion of the costs in the usual care setting. Finally, it has been shown that hospitals sometimes register more expensive diagnoses than medically required. 26 We cannot rule out this so-called "upcoding". When, in a market of regulated competition, fewer patients attend the eD, as is the case in UCCs compared to usual care, there might be a higher interest for hospitals to compensate this by promoting more expensive treatments. 26, 27 The possibility that differences between the UCC and usual care setting were caused by differences in negotiated prices between health insurance companies and care providers can be ruled out because we have corrected for this effect by using average prices.
Costs related to performance indicators
UCCs were less cost-effective than the usual care setting. regarding the length of stay, usual care setting performed better on cost-effectiveness than UCCs; costs were higher (+€96.02) and the length of stay longer (+9.92 min). The differences can be attributed to the longer length of stay in the GP services, whereas the length of stay was shorter at the eDs within the UCCs. The effect sizes were small but significant due to the sample size.
There were no significant differences in the level of patient satisfaction between settings. There are two possible explanations for this outcome. The fact that there is one location and one combined entrance in an integrated setting does not necessarily imply that GPs, medical staff and physicians treat patients better or will provide patients with more and better information. likewise, other factors such as hygiene and safety are also 
Incremental costs (€)
Incremental length of stay in minutes not influenced by integrating GPs and eDs. Patients in the usual care setting are already quite satisfied with the quality level of care and care providers (7.90/10.0), therefore the potential for a higher level of patient satisfaction in UCCs is minimal.
Strengths and limitations
to the best of our knowledge, this was the first study examining costs on such a large scale, comparing three UCCs with three usual care regions and 122,061 patient contacts during the study period. The fact that there are different funding systems in the Netherlands for GPs (payment per contact) and hospital care (payment per care path via the DtC system) complicates a valid analysis on costs, regardless of the study method. Unfortunately, it was not possible to perform a longitudinal study and we did not investigate follow-up costs. The cost-effectiveness analysis we performed is a powerful tool to gain insight into both costs and performance indicators. an important advantage of this tool is that it corrects for highly skewed cost data.
Implications for further research and clinical practice
UCCs seem to have become the standard model for organizing emergency care in the Netherlands. Therefore, the Dutch government should consider changing the way of financing emergency care to prevent double costs incurred by eDs and GP services. Further research should aim to find explanations for the cost differences between regions because we found that this was a stronger predictor than setting. more research is needed to examine how the financing of out-of-hours GP services, and eDs, while respecting the differences per region, can be aligned in order to fit in with the unique elements of emergency care.
Conclusions
This study shows that a substitution of, often selfreferring, patients from eDs to GP services does not result in lower costs, a shorter length of stay or a higher level of patient satisfaction.
